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CLAIMS 



^ "redwenated tantai™ sputtering target cc^rising: 

^ ...a tanta.^ -"^^ ^-^^^ ^I^^^^^^^^^^^ 
sputtering plate and a ^cK.ng plate, » 

of said tantalum sputtering plate inciu 

consulted surface area portions; and 

, ^ss Of ^nded .etal P-ticles w..i. ^ai. .e - 

:ron:trrrr:::r IfaL area .rtions, 

„.ere^ said used tantalu. sputtering ta.et is re^^^ted 
without separating said backing plate from 



Sputtering plate 
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rejuvenated tantalum sputtering target as defined in 
1 wherein said mass of bonded ..«tal particles has 

rrlt^u^ure substantially similar to said tantalum 

|j Sputtering plate. 

" 3/ method to rejuvenate a consumed tantalum sputtering 

target comprising the steps: 

..d tantalum sputtering target having a tantalum 
Via te ar/at Jng plate, wherein a target face 
sputterxng plate ana a includes one or more 

of said tantalum sputtering plate mclua 
consumed surface area portions; 

of refractory metal having microstructure 
Z:^:.^^^ " the tantalum s^ttering plate,- 
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of one or more consumed surface area portions 
filling each of one or mo portions; 
with said powder of refractory metal to form 

and ^ /— ^ 

mass of bonded metal particles, 

whereby said used tantalum sputtering target is rejuvenated 
T^l separating said bacKing plate from said tantalu. 

Sputtering plate. 

4 The method o£ rejuvenating a consumed -talum guttering 
target as defined in claim 3 further compr.s.ng the step 
relo'ng excess of said :.ss of bonded ::«tal partrcles to 
level said tantalum sputtering plate. 

5 The method of rejuvenating a consumed tantalum sputtering 
Lrget as defined in claim 3 wherein said energy beam .s 

laser beam. 

e The method of rejuvenating a consun^d tantalum sputtering 
target as defined in claim 3 wherein said energy beam .s 

electron beam. 

V. T^e method of rejuvenating a consu,^ T'';''^ Z^s''^' 
target as defined in claim 3 wherein the bondrng step rs 

plasma deposition. 

S. The method of rejuvenating a consumed tantalum sputtering 
target as defined in claim 3 wherein said energy beam 
applied in a vacuum environment. 
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, The n^thoa of rejuvenating a cons«ned tantalum sputtering 
target as defined in clai™ 3 wherein said energy bea. .s 
applied in an inert gas environment. 

10 The method of rejuvenating a consumed tantalum sputtering 
target as defined in claim 3 wherein said powder of 
re ractory metal is in the form of a powder-derrved foU, 
herein ^aid powder-derived foil is laid 1^ rn sa a 

each of one or more consumed surface area portxons and bonded 
to the sputter plate, whereby said filling and bondrng steps 
are repeated until said censured surface area portions are 
partially or coitipletely filled. 

U. The method of rejuvenating a consumed ^-talum sputtering 
raraet as defined in claim 4 wherein the step removing excess 
rfaid Iss Of bonded metal particles to level the sputter 

plate is machining. 

12 The method of rejuvenating a consumed tantalum sputtering 
targ^as defined in claim 4 wherein the step removing excess 
:r:aid 1" of bonded metal particles to level the sputter 

plate is sanding. 

13 The method of rejuvenating a consumed tantalum sputtering 
ta^g^as defined in claim 4 wherein the step removing excess 
Of said mass of bonded metal particles to level the sputter 
plate is abrasion etching. 

14 The method of rejuvenating a consumed sputtering target 
as defined in claim 4 wherein the step removing excess o£ 
said »ss of bonded metal particles to level the sputter 
plate is burn- in sputtering. 

15 A rejuvenated sputtering target having a mass of bended 
letal particles filling each of one or more consumed surface 
rr^P^rtions of a used sputtering target with the particles 
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^^othe surface area(s) , as produced 
bonded to each other and to ^^^J 
in accordance with the method of clax. 

vpfractory metal sputtering 

target having one or more 
comprising the steps of : 

form filled portions; 

.pplving a short term, hi,^^^^^ 
i. vacuum or inert gas atmo^here ^oc^J ^^^^ 
portions to bond powder partx ^^^^ 
nvetal to each other and to each 
surface area portions; and 

. „ taraet to remove high points 
leveling of the sputtering target 
of the bond powder particles. 

17 . The process of claim 16 .^^^^^'^/^^'^i^ and niobium 
selected from the group consisting 
and their alloys. 

vVio <=nercr/ beam is 
,S. «>e Process of cXai» ^t^, ^ electron 

.elected from the group consisting 

beam- 

of claim 15 wherein the leveling step is 
19. The process of claim j^achining, sanding, 

selected from the group consisting m 
abrasion etching and burn-in sputtering. 

. „ target having a fully dense 
,0. . ^ -rrL cons»e. =«.ace area 

coating filUng each of one ^^^^^^ ^^^^ 

portions of a used sputtering target 
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^ area(s) in accordance with the 
coating bonded to the surface area(s) 

method of claim 16. 

/ . . refractory metal product having 
^ -.ace a..a pcaons cc^^isin, 
one or more iocaiiy 
the steps of: 

A^-r- nf refractory metal to 

.3Xecavelv su^vin. a po a.^o« ^^^^ _ 

^Z^^^^^-- - 1 ----- "^'^^ 

p^duot to form filled portions; and 

1, r^««red radiant energsA^e^l/ 

^^=.1 t-o non-refractory metal, 
refractory metal to non s. 

. 1 -n, 91 Wherein the radiant energy beam 
23 . The method of claim 21 wherei 

is a laser beam, 
an electron beam. 



